A clinically sufficient distribution of graft tissue would also require a large number of separate grafts to be derived from one adrenal medulla. One method for subdividing the gland might be to cut it into numerous very small pieces, but various dicing techniques described in this report have yielded little viable graft tissue. On the other hand, the number of ribbon grafts of the original dimensions available from a single gland is rather small; adrenal ribbons of the original dimensions were therefore further dissected. Half-length and half-width ribbons were successful, but less so than full-size ribbons in terms of
INTRODUCTION
Transplantation as a treatment for Parkinson (5, 6, 7 , and 7.5 mm below the anterior commissure, respectively) received 3 over 3 min, then the needle was raised in 0.5-mm increments, and 1.5/zl was injected at each of five more levels. For monkeys A1-A3, 6-hydroxydopamine injections were made along only the three anterior tracks. For monkeys A1-B8, lesions were created via a surgically implanted cranial guide-tube platform /6/; transplants were also made through the platform guide tubes for these monkeys, except B5 and B7 ( (Tables 1-3) .
RESULTS

Monkeys A1-A4
The best graft tissue surviving after 3-4 weeks was a compact TH-immunoreactive fragment of medulla in the lateral ventricle of monkey A1 (Fig.   la) , but another graft, containing fewer cells, was found in the caudate parenchyma of A2 (Fig. lb) .
Tracks also contained microscopic black flecks resembling metallic filings, apparently introduced by the injectors (Fig. lb) . After 3 weeks, no viable immunoreactive graft tissue could be detected in monkey A3, and only a few questionable cells in monkey A4 after 2 weeks; the objects were lightly stained and had ragged morphology (Fig. 2a) .
Monkeys A5-A9
There was a cluster of viable immunoreactive cells near the NGF injection site in the putamen of monkey A5 (Fig. 2b) ; monkey A6 was not treated with NGF, but a small cluster survived in the putamen (Fig. 2c) . Although Tables 1-3, have been described and illustrated elsewhere/8, 11/. A section through a portion of a nigral graft, not previously displayed, illustrates the striking viability of the grafts in B9-B12 (Fig.  3b) . Table 3 (full-width) was a good graft (Fig. 3a) , but not on the scale of earlier full-length, full-width grafts (Fig. 3b) . In monkey B 14 the caudate grafts (fullwidth) were generally thick but short, ranging over 1-2 mm in length. The putamen grafts (halfwidth) were thinner. Both nigral grafts, made 2.5 h after the adrenal was tied off, were viable and 2 mm long (Fig. 4a) , among the best grafts in this monkey. Monkey B15 received 13 grafts, all halfwidth. Six of seven grafts in the putamen contained substantial numbers of cells, in clusters 100-200/m wide. Most of these clusters were short (1-2 mm), but the last two grafts, for which the time spent in vehicle before grafting was longest, were 3-4 mm (Fig. 4b) 5a ). Most adrenal cells were stained relatively lightly, but cells along the edges were darker and very compressed, and cells near the top and bottom were also very darkly stained (Fig. 5b) (Table 3: monkeys B9-B 15). Even so, proportional viability of full-size ribbons was well under 50%; halflength, half-width ribbons, moreover, yielded grafts of smaller proportional viability than fullwidth ribbons, in the monkeys that received both sizes (B13-B14). The cut surface therefore appears to be less viable than the internal portion of a ribbon; cutting cells at this surface and compressing cells just below may seriously com- promise viability near the cut surface. Other vulnerable regions may be the dorsal end of the ribbon, stressed by the suction of the 22/28-ga needle that grasps it as the ribbon is loaded, and the cross-cut end of a half-length ribbon; even the full-width ribbons in monkeys B13 and B14 gave a smaller proportional yield, presumably because they were cut to half-length. The acute post-surgical graft (Fig. 5) is consistent with these interpretations; the compressed appearance of cells at the periphery of the ribbon directly after transplantation may have been due in part to stresses of cutting and loading. Damage at the periphery may also compromise the interior of a ribbon to some extent, since anastomosis with brain vessels must initially take place at the stressed surface. In addition, ribbons of medulla can be stretched slightly in vitro, and internal portions of the graft may be stretched or broken during loading.
Physical damage of these kinds may be sufficient to reduce the original ribbon to the narrower, variably discontinuous column of viable tissue seen in histological sections. Areas in ribbon grafts that did survive and were immunoreactive were similar in appearance to intact adrenal medulla/11/, so that a loss of certain tissue components throughout the (9) or after a transcortical approach (6) . A wide range of viable tissue has resulted from these experiments, from none (9) or fewer than 100 chromaffin cells/site (7) to an average of 5500-6000/site (6) 
